
LLNL-PROC-675951

Measuring Turbine Inflow with
Vertically-Profiling Lidar in
Complex Terrain

S. Wharton, J. F. Newman, G. Qualley, W. O.
Miller

August 5, 2015

American Wind Energy Association#s 2015 Wind Resource
and Project Energy Assessment Seminar
New Orleans, LA, United States
September 16, 2015 through September 17, 2015



Disclaimer 
 

This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, LLC, 
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States government or Lawrence Livermore National Security, LLC. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or 
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product 
endorsement purposes. 
 



Measuring Turbine Inflow with Vertically-Profiling Lidar in Complex Terrain

Conference Proceeding for the American Wind Energy Association’s 2015 Wind Resource and 
Project Energy Assessment Seminar

New Orleans, Louisiana
16-17 September 2015

Two Laser and Detection Ranging (lidar) units were deployed in the Altamont Pass region of 
California to study complex flow dynamics at a moderately complex terrain wind farm. The 
lidars provided wind measurements at the base and along the slope of a 140 m tall ridge and 
captured air flow as it moved up and along the ridge towards an unwaked turbine under varying 
stability conditions. Elevation enhanced wind speed during well-mixed or near-neutral 
conditions at the top of the ridge; however, the hill “speed-up” was smaller than expected during 
stable conditions. At these times the upwind terrain played a significant role in local flow 
variability as did terrain features within the wind farm. The observations were next analyzed to 
assess the ability of using vertically-profiling lidar in complex terrain to measure free-stream 
inflow for evaluating power generation response. Better agreement between the lidar wind speed 
and expected power was found once the lidar measurements had been adjusted for stability-
dependent hill speed-up effects. This suggests that vertically-profiling lidar can be used in 
complex terrain to measure inflow if the terrain-induced flow features are also considered. 
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